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THE   CURRENT   STATUS 

Scrapie  is  a  chronic  infectious  nervous  disease  of  sheep  and  possibly 
goats  which  was  first  identified  in  this  country  in  April  1947.   It  is   believed 
to  be  caused  by  a  filtrable  virus.     The  disease  is  usually  fatal  and  no  effec- 
tive treatment  or  vaccine  has  been  found.     It  has  appeared  among  sheep  in 
7  States,    but  all  known  infected  and  exposed  animals  have  been  slaughtered, 
largely  through  the  measures  of  a  Federal-State  eradication  program.  Since 
the  disease  first  appeared  a  total  of  2,  152  sheep  in  15  infected  flocks    in    14 
counties  have  been  destroyed.     A  total  of  576  flocks   in  39  States   have  been 
kept  under  surveilance  for  evidence  of  scrapie. 

The  current  problem  in  combating  scrapie  is  created  by  its  exception- 
ally long  incubation  period,    normally  18  months  to  3  years  or  more.       It   is 
difficult  to  determine  when  or  if  it  has  been  eradicated.     The  wholehearted 
cooperation  of  sheep  owners  and  of  the  sheep  industry  is  necessary  if    this 
insidious  and  economically  important  disease  is  to   be  completely  conquered. 
Because  scrapie  has  broken  out  in  the  United  States,     it  must  be    considered 
a  continuing  menace  at  this  time.     The  cooperation      of    all    concerned    is 
needed  to  learn  to  recognize  the  disease  wherever    it  might  appear,     report 
it  to  proper  authorities,    and  get  rid  of  it.       A  6-point  eradication     program 
has  been  adopted  by  the  U.S.    Department  of  Agriculture  and  carried  out  in 
cooperation  with  State  governments.     Federal  regulations  were    changed  in 
July  1954  to  allow  wider  participation  by  the  Federal  Government  in  paying 
indemnities  for  condemned  animals. 

THE   DISEASE 

Scrapie  has  been  known  to  exist  in  Great  Britain  and  Germany  since 
about  1750  and  in  France  since  about  1850.  Early  European  accounts  of  the 
disease  indicate  that  serious  outbreaks  not  uncommonly  forced  owners  of 
sheep  and  goats  out  of  business.  The  only  method  known  of  combating  the 
illness  was  to  dispose  of  the  flock  and  later  to  replace  it  with  disease-free 
animals. 

First  known  occurrence  in  North  America  was  in  Ontario,    Canada,  in 
1939,    affecting  a  Suffolk  ewe  imported  from  Scotland  a  few  months    earlier. 
First  case  diagnosed  in  the  United  States,  in  April  1947,    was  among  animals 
imported  from  Canada,    which  had  previously  been  shipped    from  England  in 
1942.     Scrapie  was  reported  in  New  Zealand  in  1951  and  in  Australia  in    1952, 
in  each  instance  among  sheep  of  British  origin.     The  diseased  animals  were 
promptly  eradicated  in  both  of  these  countries. 

Because  of  its  long  incubation  period,    scrapie  is  seldom  seen  in  sheep 
under  18  months  of  age.     The  disease  most  commonly  attacks    sheep    2  or  3 
years  of  age,    but  it  has  been  known  to  occur  in  yearlings  and  in  animals   as 
much  as  9  years  old.  It  usually  runs  a  chronic  course  of  6  weeks  to  6  months, 
or  even  up  to  15  months.     Few  recoveries  are  reported.      The  disease  does 
not  affect  human  beings. 


The  onset  of  scrapie  is  difficult  to  detect;  it  is  usually  noticed  only   by 
experienced  shepherds.     The  animal  may  be    nervous,    apprehensive,     and 
excitable,    with  slight  tremors  of  the  head  and  neck.     If  it  is  moved     or  be- 
comes excited,    it  may  become  tense  and  show  rapid  muscular  tremors    of 
the  thighs  and  flanks.    The  head  and  neck  are  often  carried  high  and    some- 
what stiffly,    the  eyes  are  staring  and  fixed,  the  ears  may  assume  unnatural 
positions.  The  animal  may  drink  increased  amounts  of  water  and   maintain 
a  good  appetite.  The  temperature  remains  normal.    The  fleece  loses  luster 
and  becomes  quite  dry. 

Intense  itching  and  rubbing  is  a  characteristic  symptom  as  the  disease 
develops,    hence  the  name,    for  the  animal  literally   scrapes  off  its  wool  and 
even   part  of  its  skin.       The  irritation   usually  begins   at  the    base  of  the 
tail  and  extends  over  the  rump,    back,    and  sides.     Less  often,    an    animal 
may  rub  its  nose,    head,    and  neck.     As  the  animal  rubs   itself,    it    rrakes 
licking  movements  with  its  tongue,   biting  movements  with  its  lips,      and 
grinds  its  teeth.     This  scratch  reflex  may  be  induced   by  rubbing  an    in- 
fected animal  on  an  irritated  area. 

In   spite  of  good  appetite,    the  animal  gradually  loses  condition,    becom- 
ing weak  and  emaciated.     Excitement  may  cause  convulsions  and  coma.  The 
gait  becomes  increasingly  unsteady,    the  animal  finally  goes  down  and  can- 
not get  up  again,    and  death  ensues.     Pregnant  ewes  are  often  afflicted;  they 
may  abort  or  give  birth  to  weak  lambs  that  soon  die. 

Diagnosis  of    the  disease  is  quite   difficult.     It   may  be    confused    with 
listerellosis,    a  bacterial  disease  of  short  duration  that  draws  the  head     to 
one  side  and  causes  the  animal  to  circle  in  one  direction;  with  louping-ill, 
a  virus  disease  affecting  lambs  and  yearlings;  with  scabies,    in  which   there 
is  no  lack  of  coordination  and  mites  can  be  found;  with  Aujesky's     disease, 
which  runs  a  very  short  course  of  1  or  2  days  and  is  characterized    by    in- 
tense itching  over  a  smaller  area  and  paralysis  of  the   pharynx;  with   rabies, 
which  usually  causes  death  in  3  to  5  days,    characterized  by  aggressive  be- 
havior and  paralysis  in  the  later  stages  but  no  itching;  with  cobalt      defi- 
ciency,   which  causes  dryness  and  loss  of  luster  in  the  fleece;   and  the  preg- 
nancy  toxemia  at  lambing  time,    caused  by  disordered  metabolism. 

There  are  no  external  manifestations  of  scrapie  except  emaciation,  in- 
juries to  the  fleece  and  skin  caused  by  rubbing  and  scraping,    and  nervous 
or  paralytic  behavior.     Internally,    the  most  trustworthy   evidence  of 
scrapie  is  the  presence  of  vacuoles  (cavities  or  spaces)  in  the  nerve  cells 
of  the  brain  and  spinal  cord.     Even  for  an  experienced  worker  with  the 
microscope,    says  Dr.    Frank  Thorp,    Jr.,    of  Michigan,  "there  is  consider- 
able difficulty  in  finding  the  vacuoles  at  first.     Once  you  have  seen  one,    it 
is  easier  to  find  others." 

Scrapie  may  attack  20  to  30  percent  of  the  stock  in  a  newly  infected 
flock.     The  disease  may  become  progressively  more  severe  and  infect    as 
high  as  50  percent,    or  there  may  b  e  only  occasional  cases  over  a  period  of 
years.     There  may  be  occasional  cases  of  animals  that  show  atypical  symp- 
toms or  none  at  all  but  nevertheless  have  the  disease,    and  there  may    be 
carriers  and  spreaders  of  the  disease  that  show  no  symptoms.    Some  breeds 
and  some  bloodlines  within  breeds  may  be  more  or  less  susceptible    than 
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others.     In  the   British  experience,    for  instance,    Welsh  Mountai  n  sheep 
have  never  been  known  to  get  scrapie,    and  it  has  occurred  very   rarely   in 
the  Scottish  Blackface  breed. 

Limited  experiments  have  shown  that  the  disease  may  spread  from 
an  infected  flock  to  a  clean  flock  through  infected  pastures.     It  also  evidently 
spreads  through  breeding,    as  indicated  by  the  fact  that  the  progeny  of  in- 
fected  rams  has    contracted  the  disease.      Sometimes  the  parents  show  no 
symptoms  until  after  the  progeny  develops  the  disease,    and  sometimes  they 
apparently  develop  no  symptoms  at  all.     Means  of  spread  are  not  entirely 
understood,    though  it  is  established  that  the  virus,    which  is  resistant  to 
high  concentrations  of  formalin,    a  chemical  used  to  kill  viruses  in  vaccines, 
has  been  transmitted  in  vaccines  used  in  Europe  to  combat  louping-ill,     an- 
other virus  disease  affecting  the  nervous  system. 

Control  of  the  disease  is  exceptionally  difficult  because  of  the   long 
period  of  incubation.     As  phrased  by  Dr.   A.G.   Boyd  of  California,    scrapie 
"works  in  the  dark  up  to  3  years."    Infection  may  incubate  many  months  in 
a  flock  without  the  owner  knowing  it.  The  only  means  of  control  found  thus 
far  is  to  slaughter  and  bury  or   burn  animals  showing  symptoms,    slaughter 
exposed  animals  for  meat,    clean  and  disinfect  the  premises,    establish    a 
clear  history  of  the  flock,    and  make  long-term  inspections  of  flocks    that 
may  have  been  affected  by  the  disease. 

Recommended  disinfectant  solutions  for  use  on  infected  premises 
and  conveyances  are:  a  2-percent  solution  of  sodium  hydroxide  (lye),     made 
by  adding  a  13-ounce  can  to  5  gallons  of  water;  a  4-percent  solution  of    so- 
dium carbonate  (soda  ash),    made  by  adding  1  pound  to  3  gallons  of  water;  a 
4-percent  solution  of  sodium  carbonate  (sal  soda),    made  by  adding  a  13  1/  2- 
ounce  can  to  1  gallon  of  water. 

THE   CAMPAIGN  AGAINST   SCRAPIE 

The  U.S.   Department  of  Agriculture,   after  consultation  with  various 
interested  groups,    developed  a  6 -point  program  to  eradicate  scrapie: 

1.  Immediate  reporting  of  suspicious  cases.     To  this  end,    informa- 
tion on  scrapie  is  being  disseminated  to  veterinarians,    extension 
agents,    and  sheep  owners.     A    film  on  scrapie,    showing  the  symp- 
toms and  stressing  the  need  for  prompt  reporting,    is  to  be   widely 
shown. 

2.  Diagnosis  of  the  disease.     Field  diagnosis  to  be  confirmed  by 
State  and  Federal  laboratories. 

3.  Quarantine.     Flocks  showing  suspicious  symptoms  should  be  im- 
mediately placed  under  State  quarantine,   augmented  by     Federal 
quarantine  when  positive  diagnosis  is  made.     State  and    Federal 
quarantines  to  remain  in  effect  until  all  infected   and  exposed 
sheep  are  slaughtered  and  the  premises  are  cleaned  and  disin- 
fected. 

4.  Indemnity.     Indemnities  to  be  paid  for  infected  and  exposed  an- 
imals when  they  are  disposed  of  in  accordance  with  State  and 


Federal  regulations. 
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5.  Disposal  of  infected  and  exposed  animals,     (a)  Animals    showing 
symptoms  of  scrapie  to  be  slaughtered  on  the  farm  and  buried  or 
burned,     (b)  Exposed  animals  may  move  for  immediate  slaughter 
under  permit  and  supervision  to  an  authorized  slaughtering  plant, 
(c)  All  exposed  sheep  are  to  be  moved  in  such  a  way  that  positive 
identity  of  all  animals  is  maintained;  report  of  their  slaughter  to 
be  confirmed  by  the  veterinary  inspector  in  charge  of  slaughter 
at  the  authorized  plant,     (d)  Infected  premises  and  conveyances 
to  be  thoroughly  cleaned  and  disinfected. 

6.  Flock  history  and  inspections,     (a)  Origin  of  infection  in  a  flock 
to  be  determined,    and  flocks  from  which  infection  may  have  been 
introduced  within  the  past  3  years  are  to  be  carefully  inspected 
at  6-month  intervals  for  a  period  of  3  years,     (b)  Flocks  into 
which  sheep  from  the  infected  flock  have  been  sold  within  the 
last  3  years  to  be  inspected  at  6 -month  intervals  for  3  years  fol- 
lowing such  movements. 

Federal  responsibility  in  the  campaign  is  outlined   by  a  regulation  of 
the  U.S.  Department  of  Agriculture  (9CFR,    Part  54),   issued  July  19,    1954, 
replacing  a  previous  regulation.     The  new  regulation  changed  principally 
Federal  indemnity  payments,    including  the  following  points: 

1.  It  enables  the  Federal  Government  to  pay  owners  of  sheep  de- 
stroyed under  the  program  a  Federal  indemnity  "not  to  exceed 
50  percent  of  the  difference  between  the  appraised  value  of  each 
animal  so  destroyed  and  the  net  salvage  received  by  the    owner 
thereof  .  .  .    the  Federal  Government's  indemnity  to  be  limited  to 
$25  per  head  for  grade  animals  and  $75  per  head  for  purebred 
animals.  " 

2.  It  permits  the  Federal  Government  to  pay  its  share  of  the  indem- 
nity to  owners  whether  or  not  the  State  participates. 

The  regulation  requires  that  slaughter  must  take  place  not  later  than 
15  days  after  appraisal,  it  permits  animals  exposed  to  the  disease  but  show- 
ing no  symptoms  to  be  slaughtered  for  meat  in  an  approved  establishment,  it 
withholds  payment  of  indemnity  until  after  premises  and  vehicles  have  been 
cleaned  and  disinfected. 

OCCURRENCE   IN   THE   STATES 

MICHIGAN  was  the  first  State  to  have  a  known  case  of  scrapie.       In 
April  1947  a  ewe  died  on  a  farm  near  Benton  Harbor.     She  was  one  of  a  flock 
imported  from  Canada,    which  had  been  shipped  from  England  in  1942.  The 
disease  was  not  diagnosed  at  that  time. 

The  owner  of  the  flock,    who  kept  sheep  as  a  hobby,    went  to  England 
on  business  in  June  1947.     He  visited  Dr.   J.    Russell  Greig  of  the  Moredun 
Institute,    Edinburgh,    Scotland,    who  had  done  research  on  the  disease.       The 
owner  suggested  that  the  disease  might  be  scrapie  according  to  a  description 
of  it  that  he  had  read  in  an  old  English  sheep  book.     Dr.   Greig  recommended 
the  slaughter  of  certain  animals  on  the  basis  of  the  current  theory  at    that 
time  that  the  disease  affected  only  certain  breeds  and  bloodlines.   Later    re- 
search has  shown  that  many  breeds  are  susceptible. 


The  disease   appeared   next  at   Chico,     CALIFORNIA,    in  the  fall  of 
1952  among  animals  purchased  in  Ontario,    Canada,    in  1948    and  imported 
from  England  the  previous  year.     It  was  first  thought  to   be  scabies.   But  no 
mites  could  be  found.     Scrapie  was  suspected,    brain  tissues  examined,    and 
the  telltale  vacuoles  were  found. 

When   the  existence  of  the  disease  was  announced,    the  executive  com- 
mittee of  the  U.S.    Livestock  Sanitary  Association,    meeting  in  Louisville, 
Ky.  ,    wired  the  Secretary  of  Agriculture,   October  29,    as  follows:  "it   would 
be  economically  unwise  and  ultimately  prove  to  be  extremely  costly  if  this 
disease  is  permitted  to  become  established  among  the  sheep  of  this    Nation. 
Therefore,    in  the  interest  of  protecting  the  sheep  industry,    it  is  our  sincere 
hope  and  we  strongly  urge  you  will  agree  to  our  urgent  request  to  enter  into 
immediate  cooperative  arrangements  for  the  eradication  of  scrapie.     We  are 
prompted  to  make  this  plea  .  .  .   because  of  the  unusually  long  incubation  per- 
iod involved  in  this  disease,    presenting  a  problem  not  comparable  with    any 
other  disease  of  livestock  and  not  lending  itself  to  inspection  and  quarantine 
methods,    and  the  fact  that  there  is  no  known  treatment." 

The  Secretary  of  Agriculture  on  October  31,    1952,    declared  a  state  of 
emergency,    which  permitted  the  Federal  Government  to  take  aggressive 
measures  against  the  disease  in  cooperation  with  the  States.     Two    infected 
flocks  containing  about  900  sheep  were  slaughtered  by  the  State  of  California, 
with  Federal  assistance,    the  following  month.     After  premise  disinfection, 
the  quarantine  was  lifted  in  April  1953. 

In  OHIO,    sheep  were  purchased  from  two  Canadian  dealers,    both  of 
whom  imported  stock  from  Great  Britain.     The  first  case  was    diagnosed 
November  5,    1952.     The  infection  was  also  found  on  five  additional  premises 

in  five  different  counties Ross,    Summit,    Vinton,    Licking,    and  Shelby. 

There  are  indications  in  some  cases  that  the  disease  was  passed  on  through 
breeding  and  in  others  through  contact  with  infected  animals  and  pastures. 

In  ILLINOIS  a  purebred  sheep  breeder  bought  animals  in  Canada  and 
sold  them  to  various  people.     Scrapie  was  diagnosed  in  his  flock  and  in    two 
other  flocks  to  which  he  had  sold  Canadian  sheep.     LaSalle  and  Logan    coun- 
ties were  quarantined.     Some  of  these  animals  had  also  been  sold  to    sheep- 
men in  Indiana.     That  State  quarantined  six  flocks  until  all  animals  from  this 
source  had  been  slaughtered,   before  the  disease  had  time  to  appear  in 
Indiana.     The  Federal  quarantines,    placed  in  March  1953,    were  lifted  in 
July,    after  infected  sheep  had  been  destroyed  on  the  premises,    exposed 
animals  had  been  slaughtered  under  supervision  in  approved  establishments, 
and  infected  premises  had  been  cleaned  and  disinfected.     A  total  of  454  sheep 
was  slaughtered. 

The  NEW  YORK  outbreak  demonstrates  the  delays  that  may  occur  be- 
fore this  disease  can  be  diagnosed  and  the  customary  movement  of  purebred 
sheep  that  affords  numerous  opportunities  to  spread  the  disease. 

An  animal  in  a  flock  at  Alden,    Erie  County,    showed  symptoms  in 
July  1953  and  died  in  October.     Another  began  to  show  symptoms  in  October 
and  died  in  December.     A  third  became  ill  in  December  and  was  diagnosed 
positively  for  scrapie  January  21,    1954. 


One  of  the  infected  ewes  was  a  9-year-old  animal  born  in  England, 
imported  to  Canada,    sold  to  a  buyer  in  Missouri,    later  moved  to    Iowa,    and 
then  purchased  by  the  man  in  Alden,    N.  Y.   This  same  man  raised  a  ram 
which  he  sold  in  the  fall  of  1951  to  another  breeder.     Two  years  later  this 
ram  was  loaned  to  a  farmer  in  LeRoy,    N.  Y.  ,    for  use  in  breeding.   He  was 
sold  January  1,    1954,    to  a  man  in  Bergen,    N.  Y.     As  a  result  of  inspection 
of  all  animals  sold  from  the  Alden  flock,    a  State  veterinary  inspector  caught 
up  with  this  ram  after  preparations  had  been  made  to  load  him  on  a    truck 
and  take  him  to  an  auction  sale.     The  ram  was  taken  to  Cornell  March     17, 
1954,    observed  until  April  3,    and  was  then  destroyed.     A  positive  diagnosis 
of  scrapie  was  made  from  the  tissue  of  his  brain. 

Two  flocks  were  quarantined  in  New  York  State,    one  in  Erie 'County 
and  one  in  adjoining  Genesee  County. 

CONNECTICUT  was  the  scene  of  the  next  diagnosed  case  of  scrapie. 
A  man  in  Litchfield  County  purchased  20  Suffolk  ewes  from  a  breeder  in  Al- 
berta,  Canada,    and  a  ram  from  the  same  breeder  offered  in  a  consignment 
sale  in  Iowa.     These  animals  were  delivered  to  the  Litchfield  farm  in  June 
1953  and  a  ewe  was  seen  rubbing  in  December  1953.     She  was  taken  to  the 
University  of  Connecticut,    slaughtered,    and  microscopic  evidence  of 
scrapie  was  found  January  27,    both  by  University  scientists  and  by  those  in 
the  Agricultural  Research  Service  at  Washington.     Litchfield  County  was 
put  under  quarantine. 

In  OREGON  a  Marion  County  farmer  bought  a  registered  Suffolk  ewe 
in  October  1953.     In  August  1954   he  noticed  this   animal  was  not   doing  well 
and  called  in  his  veterinarian.  The  veterinarian  suspected  scrapie  and  noti- 
fied State  and  Federal  authorities.     On  August  17  this  animal  was   destroyed 
and  brain  tissue  specimens  submitted  to  Department  of  Agriculture  labora- 
tories in  Denver   and  Washington  where  the  typical  vacuoles  of  scrapie  were 
found.     The  entire  flock,    consisting  of  16  head,    was  slaughtered  August  27. 

RESEARCH   NEEDED 

Two  meetings  were  held  in  Washington  --on  April  30  and  May  11, 
1954--at  the  request  of  the  Agricultural  Research  Service  to  discuss  var- 
ious aspects  of  research  and  eradication  with  research  scientists  and  mem- 
bers of  the  sheep  industry,    farm  organizations,    livestock  sanitary   officials, 
and  representatives  of  farm  magazines.     In  addition  to  working  out  needs 
and  objectives  of  the  eradication  program,    those  attending  the  meetings 
agreed  that  additional  research  on  scrapie  is  imperative  to  learn  more 
about  the  causative  agent,    method  of  transmission,    and  other  character- 
istics of  the  disease. 

At  the  April  30  meeting,    the  group  recommended  that   a   British  re- 
search worker  should  be  invited  to  come  to  the  United  States  or  that  an 
American  already  in  Europe  should  study  the  results  achieved  overseas. 
The  hope  was  expressed  that  research  on  scrapie  would  be  carried  out  in 
several  States,    in  cooperation  with  the  Federal  Government.   Dr.B.T. 
Simms,    Chief  of  the  Animal  Disease  and  Parasite  Research  Branch,   Agri- 
cultural Research  Service,    pointed  out  at  the  May  meeting  that  research  on 
this  disease  must  be  on  a  long-term  basis.     Animals  having  the  virus  in- 
jected directly  into  the   brain  require  4  1/  2  to  10  months  to  come  down  with 
the  disease.     Animals  inoculated  with  a  vaccine  contaminated  with  scrapie 
virus  took  18  months  to  show  symptoms.    A  pasture  experiment  was  started 
in  Europe  in  1932  and  it  was  1936   before  the  disease  appeared  in  any  of  the 
animals. 
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